High resolution digital elevation model generation by semi global matching approach by Shaffie, Siti Munirah





HIGH RESOLUTION DIGITAL ELEVATION MODEL GENERATION BY SEMI 













A project submitted in fulfilment of the 
requirements for the award of the degree of 







Faculty of Geoinformatic and Real Estate 

























This thesis dedicated to my parents, 
Shaffie bin Man & Kalsom Binti Ahmad. 
My siblings Mohd Rizuan bin Shaffie, Mohamad Naziman bin Shaffie 
Mohamad Khoshi bin Shaffie and Siti Hajar bin Shaffie 
My sister in law Nor Azlina Harun 



























Alhamdulillah, first and foremost, all praise to Allah, the Almighty, and the 
Benevolent for His blessings and guidance for giving us the inspiration to embark on 
this Master Project and instilling in all of us the strength to accomplish the report of 
the project. 
 
First of all, I would like to express special thanks to Dr. Khairulnizam bin M. 
Idris for his roles, coordinator and supervisor of this Master Project, comments, 
guidance, advice, monitoring and cooperation in the project performance and 
preparation of this report. 
 
Besides that, I was also grateful to my family, especially, to my parent and 
siblings, friends and colleagues for their patience and cooperation during the project 
undertakings and entire report making process.  Special gratitude to my company, 
Antaragrafik Systems Sdn. Bhd, and partner MK. Survey Sdn. Bhd and also 
Topographic Section, Department of Survey and Mapping Malaysia (DSMM), on 
their help and responsible in providing the data to achieve the objectives of the study.  
My research would not have been possible without their helps. 
 
Finally, I was also greatly indebted to the Faculty of Geoinformation and Real 
Estate staffs, our lecturers for their support and painstaking care they have supported 

















The photogrammetric point cloud is a revolutionary product that represents an 
important breakthrough in Photogrammetry.  The purpose of this research is to 
establish the workflow in the generation of Digital Elevation Model (DEM) from the 
photogrammetric point cloud.  The photogrammetric datasets were acquired using 
Digital Modular Camera 01 (DMC 01) over the Putrajaya area.  The main steps for 
Digital Elevation Model generation using the digital photogrammetric software were 
involved post processing image and Global Positioning System (GPS) and inertial 
measurement unit (IMU), aerial triangulation, and photogrammetric point cloud 
generation, point cloud editing and surfacing.  The whole process was successfully 
performed and the output was delivered in the raster DEM format.  The generated 
Digital Elevation Model were statistically compared with DEM’s available from 
airborne Light, Detect and Ranging (LiDAR) technique and ground control points 
(GCP’s) to measure the accuracy of DEM produced by Semi Global Matching(SGM) 
using Root Mean Square Error (RMSE) and F-test analysis.  Based on the analysis, 
horizontal accuracy meets the expected accuracy; 0.5-1.0 Ground Sampling Distance 
(GSD) of images and sub-meter accuracy were obtained for vertical accuracy.  In 
closing, elevation data generated from the SGM approach with this accuracy meet the 
standard practice of Department Survey and Mapping Malaysia (DSMM) for vertical 
direction (height) requirement.  
 

















Awanan titik fotogrametri adalah produk revolusi yang melambangkan satu kejayaan 
penting dalam bidang Fotogrametri.  Tujuan kajian ini adalah untuk mengkaji aliran 
kerja di dalam penjanaan model ketinggian digital daripada awanan titik-titik 
Fotogrametri.  Data-data Fotogrametri telah dicerap dengan menggunakan kamera 
DMC01 dan Putrajaya telah dipilih sebagai kawasan kajian.  Langkah-langkah utama 
yang terlibat semasa proses penghasilan model ketinggian digital dengan 
menggunakan perisian digital Fotogrametri adalah seperti berikut; pasca-
pemprosesan imej dan GPS/IMU (pembetulan kedudukan dan orientasi), 
penyegitigaan udara, penjanaan awanan titik-titik fotogrametri, penyuntingan awanan 
titik-titik dan penghasilan permukaan model ketinggian digital  Keseluruhan proses 
telah berjaya dilaksanakan dan hasil disimpan di dalam format raster model 
ketinggian digital.  Model ketinggian digital yang telah dijana secara statistiknya 
dibandingkan dengan model ketinggian digital yang lain dimana ia diperolehi 
daripada kaedah bawaan udara LiDAR dan cerapan titik kawalan bumi bagi 
mengukur ketepatan model ketinggian digital yang dihasilkan daripada teknik 
Pemadanan Separa Global dengan menggunakan kaedah analisis RMSE dan Ujian-F.  
Berdasarkan analisis, ketepatan mendatar memenuhi jangkaan ketepatan yang 
diperlukan iaitu 0.5-1.0 resolusi imej dan ketepatan sub-meter telah diperolehi untuk 
ketepatan menegak.  Sebagai penutup, ketinggian data yang dijana melalui 
pendekatan Pemadanan Separa Global dengan ketepatan yang diperolehi ini 
memenuhi amalan standard Jabatan Ukur dan Pemetaan Malaysia untuk keperluan 
arah menegak (ketinggian). 
